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2 

vc^^mjfytt-m^ [i n fLhvc^^ k^ot^hm 
[-fbi] 

4_s_f:,3_0-C-C=CH2 [ij 

o 



^ivm. R3 s.tJ«'R*{i, ^tL^'tLx-x/t*ai^vx -f-o ) 

x{±y\a^'yS^^i,^{±^ifcl-6 0T;k?5« 

H2C=C-C-OCH2-Qn1i^ til] 



(±ia[II]5l:^. R5 mfYi^ ^n^'^l7j<3gX(±;>f 
i: i>-:^cOMffi«afflffiS ( R z ) ji^ 1 - 5 0 n mt-fc 

m-^Ti^xn^K^z t immt-ti>m^m6izMmco 

mzmm t . ziiizmi^j^^-j^^-mimmLxyemi^ 
mit$^^zbizx*)mm^ti^ztimwit-t^im 
m 7 izmmconm^m^m^comm-^m, 

[0001] A 



v^^comm:ffmizm-t^i.coxhK). mL<i±. mmt 
^m:b^^^^hmy6mizmmtHfxytimii^^mmm 
mm'7-<^^m&<r)mmzm't^ h cnxh i> . 

[0002] 

m^^mn mmmcom^^yt (ed m^t 
Lxii. *E»«Moii-iv mit^m^mwxh^zn 

30 7U*(Eu, Ce. Tb. Sm^) i Y—T Lfzi^COt^ 

(D 3C»ftlg«l5&iie«^^: {~mz^ 5 0-1000 

Hz ) „ 

© %m'mwfm\ ^ ( 200 vas ) « 

* 

t\-^'ofzmm^^^Lx\-^^. 
40 [ 0 0 0 3 ] L*>L, ±ia^®,'S5rasjs-r^< , 

T-w^cnmrn^jci m'^h LxmMcnmm<^Mm.it^ 
ji^&fatt>^^*««^%7t«^^iora^ (Ap p 1 . Ph 

ys. Lett. , 51^, 9 1 3H, 1 987^) 
50 'l4t:ifr^(,^T§TV^i.„ 



(3) 



#iH^ 10-144469 



[0 0 0 4] tfz. ±Micom^j:i&^i'mmim^^fzm^ 

-y 3i—]yyfz — ]yy) (Nature, 347^, 5 
3 9H, 19 9 O^^fUl) . iti'J [2-:< h^i^- 5 - 
( 2-x^;P-^=3f v'/t^^r^^') - 1 . 4--7X— l^yb' 
—lyy] (Appl. Phys. Lett. , 5 8^, 
198 2Hfl!l) , ;KU ( 3 -T;I^^;P^:t:7x>') (J 
pn. J. Appl. Phys, 3 0®, L 1 9 3 8M 

44m, 1 99 2^) com^i^nhttx^-^^. 

[0005] ]:j.±.iz^Lti^ 0 =5r*M«^^«-?tfc 

mmmT<mmm <m.t,h.x\^h, 

[00 06] 

[ 0 0 0 7 ] (1) ^mm^mmi'izmLfzmBmt 

(2) »|ttc^^|>, 

(3) mmmm^zm^. 

xiii 0 nm^mtx^-^hi^tm^nx^h . ^(T^mmnf 
mmi>zmzii^^mmimm-ttm'^i>zt5^-^x. iix^ 

'^^i^hmmx'itmMti^m^X''ht. -Ij. mm-imm* 

HaC=c-C-0-R3- S-R^-Q^R 



x^mtf^h^. 

[0008] *^HJ^«±iEM*t^P=miS*»?*L, 
[0009] 

mmco-:fTc^Mm±iz, mm. ^m^yem&mM 
ffi^^M § fifz^mm?'r^^m'!'xh -y x . mMma^ 

(Rz ) Ttjn-S 0 nmXh^^h^mmh^^. 

[0010] ^mimmmwrnuxhixu, imMim 

mmxhti'^i, -^mm^mmT^zmLtzmmm/^ 
[ 0 0 1 1 ] a«£7)«SH. um. 

fflj iiW^-t. ) CO^fflffl§ (Rz ) Sr 1 — 5 0 nmOlE 
[0012] 2|s5|0Jti3UT, 3te»ffiSfJii{i. "^^^ 

iz2miiLt<^)'^mxi^-t^^-^m (y^) r^yi^- 

'th^'sm (y^) ryup-b(i. Tie-ig5^[i] r 
m^ii^it-^m&v^rti-mmi n xm^ti:^-i\:-^mj: 

[00 13] 



4_ 



S-r3-0-C-C=CH2 

II 

o 



[1] 



[0 0 14] (±fE[I] 3^*. Ri RX/R'' ii. ^tl^ 
H2C=C-C-OCH2 

o 



^ i~6y)r;t'^;t^SX{i:r/i^:?^; 

4 0Sifc^^^„ ) 
[0015] 

[^U] 




CHjO— C-C=CHp 

i; 

o 



[0 0 16] (±iE[in5^4'. R5 at^Rs fi. ^ix^' ★l^Ti^^o ) 



(4) 



^^m^^^xn^flh t ^ .1 i: A^'® * L V -> . 
[ 0 0 1 7 ] iJt. ItSiff 2 0 nmOTO^?^ 

[0018] ^Oi 
WffiS (Rz) *n~5 0 nm-CS)l.a^SrfflV\ M 10 

[0 0 1 93 ^wn^zi5\.\x. wmi. n^L<\t. ^ 

"i-mz 2 ffliil±0'B't^S^^t--g. ^wtg ( ^ ) T ^ y 
V-h mf^^\H {z 2 fflliLho-g-tg* ^^^h 

[00 20] 

[f^Bjo^iOJ^®] JilTlC. 20 

[ 0 0 2 1 ] la i-3\±^mm^mm^mm'^(om^ 

HaC=C-C-0-R3- s-R'^-O-H"- 
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6 

mmm. sciimaA®. Ait^. lo, ioa, 
[ 0 0 2 2 ] ^ 1 i,i-^vm-mmT<^-^mwb^j:^ 

v^i'^^^ix^ „ :^mmzi5\-^xi±:iix^<7^mmzmitz 
[00 23] <^'g'tg (y^) r^yi— b>*^Hj^t: 



[0024] 
['ft 5] 



S -r5-0-C-C=CH2 
II 
o 



[I] 



[00 2 5] 



H2C=C-C-OCHa 
O 



CHaO— C-C=CH2 
II 

o 



[II : 



[0026] ±iB-^[i] mfin^^co^m^^rru 
commit. 

Ri SIXR2 : 7mm.^Xli:<^)Vm. Ri , R2 {i|5| 

[0 0 2 7] R3 : :Xi~'r)Vm {J^—f-fVm^ : C-O 
-C) . ^:tX-7^;l^ (^^X-x/l-ig-^: C-S- 

c) ^-ir^■c■^^Tt J;v^^i5ci-6c7)Mk7j<«a, ^ 

a L < \tmmm. 2-4 ot;i^^ ^ 

^iRi* 1 - 6 iO^^bRSS. Iff * t < {±M«iSc 1 ~ 3 (7) 
X : ^Nn^>ig-fgSVi{iM*^l'-6 0T;i-=^;i^SX{i: 

k : 0— 4 0fia 

R5 S.t/R6 ■.7\(.mW-.^X\±y<-f-)Vm. R5 , R6 {±11 

m : 1X{±2 

n : OXltl 



^ ij v-Ym\-<ri'ym.(rMmm^^k,x%ji.\^z. t ^ 

gpicst t T 3 0 Mgpmss x<nmmx^A,x\ -^xhk 
^rsRx/xxim-^\Hi,zii\.^x^<7^mwm^mm tx 

[0 0 28] tfz. :^mmmi>Zi3^-^X. ^ {^9)T9 
[0029] Mia-mJ^tl] X^^^Kh^A ^'^fA 

(y^) r9'}v-v\t-^mo^B:Wmh\^x\t. 

^>'yp> (Ri :yf-;l., R2 : y-^;P. R3 : Xf- 
50 P-y, R* : y^l^>-, k : 0) , p-h'X 



(5) 
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[0030] ^ixjijco-fb-^ii. mmmmme 2-1 10 

9 5 3 5 7-^^fgtC^§aTV>^:^aT--^B!t-r-&i 

[ 0 0 3 1 ] S7t. mffe-jK5<;[ii]T*§fLi.i^'g'm 

b';^ C;^^') V]y-h'{\:-^mcomi^mtLXlt. b" 
X (^^i^^-f-ylx) hU3>::?a [5. 2. O^'S ] 
y='JT::^VU-h. b'X bUi^^'n 
[5. 2. 02' 6 :\ r':^y==J^^^Vh'~h. b'x 
(^^i^^^/lx) bUi/^aCS. 2. 02-6 ] 
= r:?' U i; Ix- h . RW^tii^C':)^-^^^. 

b'X (:t^>';^^;l^) '^y^'v^'n [6. 5. 1. 1 20 
3,6 . 02,1 . 09-13] '^y^'7'"*>'=i^'r^ yi/ — 
b'X ^>',^^^n [ 6 . 5. 1. 

13,6 . 02.7 . o^-^n ^y-f''fAy=iy^^::^ \)u 

— bX (:t=^>';^^;t') '^y^'i^^n [6. 5. 
1. 13'S . 02=7 . 09-13] '^y^T75fy=r^ U 1^ 

:irthc^V^)iy^n'f:f} yit-^mwi^ y^iyi^u^y 

9 y\t-^Mt . mny.\mmx: 2 «i.:Ji±#f s lx%> 
[0032] ^lix^bio-fb-^ijji, mmmw^^ 2-2 30 

[0033] mne-Mseci] wiwnx-m^ix^^'n^ 

^(589. 3mm) ttjV^T^^fl . 5 5 — 1. 6 

5c7)j;b^W»^^®iif*i:=5r§o 

1. 4 7-1. 55tV^ait 

1. 4 7—1. b3<:r)mxfm<^mmi:^-t^^m 
[0034] <wiimt>immz^hwmmi. # 



X'hh. 

[0035] #-3T. *^BB:^^Mllt^{i:. ^(m. 

^\(rmm.\m.'^j-^-mLm \ o ofi»giit:ML3 o 

c^#»*^rt^LT_hiB^'i'tg ( ^ ) T^' y 1^- h ^: 

— Ti^ y Ix— 2-b bcr^^ri/ 

^JVfY^i^'^y^Y'ffiy. p<^^'yn-<;k:^dfi/p«^ 

/L^xb5i^:?'n Kx-by, x^U->:^'y rj— (;>< 
^) T^'yi^-h, i/x^l^y^'y r7-;l^i>' (^^) r 
:^'yP'-b. 1, 6-^^-9-y>>'jf-;t^i^' (^^') T:^ 
yp— 2, 2-b'X [4- (/3-;<^'i!'ya>f;P:t 
^yxb^f-^-) ;H Tcf^N°y. 2, 2' -b'x 
[4- (/3 -^.i^::? y n-f ;k:t^^xhdfi/) S/^^o-n. 
^i^lV^Tur^y^ 1, 4-bX (;<:5?^'yn-<;k:t^ 

y ri?yi— b^cT) C;^^') TJ'y p-b-ft;-^ 
x^U-y, :?n;px^uy, ^-'-briyi^^y-b'y. « 
-;^^;PX^^y^c7)^^t^/X{i:WMam, 

II] . immim -f^s^i^^>^rt(c2ffliii±co^^ 

[0036] 
[-(1^7] 



[in] 



[0037] 

[^b8] 



R 

[ 

II 

o 



I 



[IV] 



[0038] 
[^1:9] 



~H 
g 



[ 0 0 3 9 ] ^fc, ±iB-iai<;[iii] . imwim ^ [ o o 4 o ] 



[V] 

: ;<^^y^x«i:x^^ys 



9 

a : 2~60fii^ 

R:HS-(CH2 -)b (CO)-(OCH2 )d - 
(CH2 -)c - (fzfzLh, c{i0-2O»it, dti 
l~4£7)fiiSc) 

: K«S5: 1 ~ 3 tfO^-ft*** 

Ri » : mmm i - 3 toMi:*** 

e , f : OXJil 
g : 1X{42 

[0041] — JKit[iv]f*§^xl,'fb^!f%{i:, X- SH 
h y V iyT^ V~ Y X-hh.. ^ [IV] CO^t^^mcO 
Mi^mtLXii. mtlihVx [2- (^-^^rnb 
::t-;l'5j-^>') x-?^;k] >f Vv-Ti^^-h, bU;^ (2 

UX [2- (;3-^;trnb:t-VP^^i^xbdfS^) X 

::t^i^xh^i^xf-;k) -fVi^r^^l^-h, bUX [3 

- (/3 -f-:t:^nb:^-;L':t^3>) bVH -rvv-r 

[ 0 0 4 2 ] -jKj^m X^^'^ixh^^mt. a, X- 

)Vi]~r^y^ 4,4' --J:<)Vi]Wiy-y s.~)VXjVy 
[0 043] ^Ki^(7^y^)Vij-y'y\\L'^m'km^-th:Lh 

^wiipji: \.x(n^wmm\z.^m^fx.. m.^-m.\t^iifi 
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1 0 

[0044] :^mmzm^mmMmt lx. mm^'sm 

70—99. 9m»Mt,ZiciLX. h-fk-^^^O . 

1-3 ommMt^^c7)timtL < . mizntLKit^ 

Wtg (J^^') Ti5"Jk-h8 0 — 9 9fi*g|5t*tLT, 
^ ;W;'5' r h -f t;-^ 1 — 20 MMg|I<7)teHT'^ -I. , 

[0045] 'Sris. WfflJl^^i: LT(±. ±ie;^;^;&r h 

^b^JT^offi. m^m±m. mnmm.mm. mmm. ym 

[0046] <fm ■ m-^mit>^mM^zi^^^m-im 
=ey'?~mm.mi±mm^fixm-i\:-^ti^. "tcommt. 

^^ma^m ^ mn-t i> ^aio ^ s^'t^ ;txfi-^ ^zx'omm 

^yYy:c.yy. '<.>'y-^;i/-^^;t^x— f/t-, '^y-V-^ 

1 -b Kn^$x>'^?n-^=3fi^^l':7 2, 6 

2,4, 6-hU:<^/i^yY^fi'i^yx.:=~}U:!r-xy^ 

mimi±. 2,4, 6-hiJ;'<-?-;i-<.yy-'f;i^yy'a:- 
;P4^xy >f y:t^>'F, '^i^Vy xy>-cfc-&. zti^ 

30 [0047] ^^1.^5 ytm-^^mtmcomMmt , ^ y 

1 OOfiigPtStLO . 0 1-lfi*gp, ntL<it 

0. 02-0. 3a»gi5-c*^, ym-^mm^MMm 

^'tmfx-^^K'&isi.mit't^ . tfz. ^^^c-rr-s^Tt 
n^btt^ y '?-mmi^-i^i>zmit^'^^ ^ j&^t-^ =5r 

[0048] H3itrSv£ttx:tyl^^-i|go»{4. 3^-^ 

fflifM'j*^'^ 'j:^;i'^:^^~t?>mmT$>tiimMX'h ^ 
t\ mmz^j^^^j:^^^im-^t-r^m-^b^j:'yxm^mco 
40 mm&. mwm^tfi+^^iz^^fvr. mizmmzmi 
^^^■^um-imcfm^mc7mz xh^^^ti^t^<D 
x\ =ey^~com.fS.&t/yimik-mti3mc^Mm. Riz-^h 

■\tX2 0 0--'4 0 0nmCr)mmM'&MtL<liO. 1 — 

2 0 0 J (^mmx-mi'th <, mm-t^ y yy°(7)Mi^mt 
LXii.. y^;w^7>^ \^yyy\ mByi<.m^7yyy°m^ 

mf^^hi)^X'^h. 

[ 0 0 4 9 ] ^ris, ^s!-^l:^■r^^5&H^^T§^i:§ 

mm-^^mmLxi^k^-^. -tt^i^io^mbn^^z 

m.j&^'^mfi,zm.-^wk 30—30 Q'ccommx-tmct 

50 ^to^^Jifi-^^ j;<^m--i./iA6tclKifi-^ffl 



(7) 

1 1 

[0 0 5 0] 3|s:^BJ(cfcv^T{i. 3^BlSttJ:S^>^';i?;P 

[ 0 0 5 1 ] ^fc. mmcofzxbcomt lxh. mmcr)m 

'l.;*'"9:^iK<7)^Hffi§Rz{i:0. 2 — 2 0 nrnT'*!..! 

Lv^„ mmWK(nmM(^^\>zfm^^-Lhyr 

^^~tLxi±. ±.Mco^'^^m.c^mmm^mHz^ m 
^aL7^^^«f4^yv-ffiM^3&m«L, :^'yxm^^ 30 

±T4 0 cmStPBLitm^jS OW/cmOy y/PyN^-^' 

K ^ yycomzx . 1 0 i3^PES^5'hM&{lltt-.& « 

[0052] <^)iia«(7)!iitt>*^«|^^iR-f M» 

fliS«Mc03ta®W{i 2 0 n mOTT-^b ^ZtmitL 
V\ 

[ 0 0 5 3 ] iiTt. ^js^BHtf^^^iii^Mcoff^ji. a 

mcorn-^. 0. 1— 5mm, |ffSt<{iO. 3 — 1mm 

10 0 5 4^ ttz. :^mMizmmmmm(^mmi'i^ 40 

MMfll<7):^fflfflS {±10 R z T- 1 — 5 0 n 

$?iL<(i2'-2 0nm'C*^, KBIS«iORz>6^ 

mmiytm^c^mm^x-mmtf^m:! 0 ^-t < ^ 0 i: 

^^ffl tcTfM Btii mmm t mm t ('Mm:h^^^$ < ^ 
0 . ^o)mcomm^mmmc^mmmc7)i&tix^mm¥m 

[ 0 0 5 5 ] ^fc , C^0tSfflia^O^"Xy^''J Ttt^ J; D 
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1 2 

[0056]ij5:tc, ^<7)J;a ^r3K®^[:tt®llS»«S:ffl 

•So 

[0057] ^i±t:?g^§^x>ti^fig2{i, ^m^yt 

t<{4. 2. ■ xxmim^zii 0 

fMSn-S.. ^ffi2<7)?fM{4il^. xyN°.y^uy^?'-ffi, 

M'^mmm^xEl^zi: O ^Tt^fi-I. ^ i: iS^ fOA 

i^x^Sa^^s-^ yiJ^-ISflij^Mt^ 

L . mm.\ lL\>zm^'th ^ i: i D R&fl 2 ^ JFM-r 

1 iL^izmw&M'rt^^mm-k, ^h\izi.y) . umi^m 

lS:th ^ i: tt-^ S ( Ap p 1 . P h y s . Let 

t . , 6 0^, 2 7 1 IH, 1 9 9 2^fi) , Hffi2J±S 

t^hWA'kmmi.xmm-h^Lh^j^mrhh . 

[0058] ^li2(7)U^{4, aBHttc0^^cO*i!Et; j; 

iiS. 6 0%IiUi. »S L<{48 0%lil±t-r-g> 
^i:^^'att<, ^c?)«-^. 5-100 
Onm. SF4L<ii:l O — SOOnm^T^b-So ^flS 

tii^, a/s, ^m2.(^iL\.zmti:hmmMm^mmth 
[0059] Wsmi<7y}L\,zmwL-^ixhwmt'jm3\±. 

\tn±<^fzi^ iz,m2 iz^~tmi,z , lEimmm 3 a t 

(Appl. Phys. Lett. , 5 1^. 913 
M, 1987^) . 

[0060] m2iz9fk-tmMrji-mm^mm^r?tyem^ i 
oAizm-^x. lEnMmms ac^)$tmtLxi>±. 'mm2 

m^< mm-t^ c t t^x-^ ^mnx$) ^zt t^'^^mxh 

[006 1 ] icT) J; d ^XAETimmMmt LXii. 



(8) 

1 3 

1, 1 -fx (4-S/-p-hU;PTSy7j; — 

^Lfz^^m'JT 5 y^t-^m mmm5 9-19439 

. 4, 4' -fx (N- (1— - 
N - 7 X -)VT 5 y ] f -/l^ff^a § 2 flliili 

0 3 Mr S y ^-ir^ 2^iai2iLhoffi^^#;K^3&iM^Jl^ 
taift L /2^#iiT S y { #PB¥ 5 - 2 3 4 6 8 1 -t^^ 

ffi3t^^-r§^#®6 b U r 5 y (*III#ftm4 , 9 2 

3, 7 74-^) . N, N' ->?7x-;l'-N, N' -f 10 

X (S-^i-ily x.—)P) \i:yx.—fV-4, 4' --JT 

s. ymcoj^mm'JT s y mmn¥fm4 . 7 6 4, 62 

3^) ^ a, a, a' , a' —^h^>^^)V—a, a' 

-fx {A--J-v-V^))VTiJyx.—)V) -P-^ 
i-Vy {mm^3 - 2 6 9 0 8 4-tiirlg) . -^l-^Wb 

T4 - 1 2 9 2 7 1 -f-^fg) . f P'-;i^at;^#i^i^'r 

s /mtmm.mm.mhtziti^'m mm^A -17539 

jSfSL^C^^^i^TS y (#lfl¥4 - 2 6 4 1 8 9-^i;^ 20 

-2 9 08 5 i-f-&ig) , ^rtyx^-s-r-^sj^sar 

5y:3---y bSriIISL7ti.<50 (1#P3T4 - 3 0 4 4 6 6 

^'ji:m) . x9-j^~xvm^mmv^)T^y {mm^^ 

4-3 08688-f-ii-fg) . ^y-J)Vy x.—)Vit-^i^ 
(#PB¥4-3 64 1 5 3-^i^fll) , y}V:^\yymX'3 
m.Tiy^)-mLfzh(^ (#ra¥5-2 54 7 3-^^ 
#) , hUrSy-ft-^t) (#ffl^5-2 3 94 5 
|g) . fXi-'f 'J v^/kTSyf (#^^5-3 
20634-ti^fg) , N, N, N-V^)y 3,—)VT^y 30 

(m^6 - 1 9 7 2-^^^fg) . y^y^-y-i^v 

W&i^^i>^mm'JT^y (#PB¥7 - 1 3 8 5 6 2 

-f-^fB) , 'JTiJy3u-)Vy3,±yV'}'Jymmw 
mm^l - 2 5 2 4 7 4-^i:jfg) , b b-^y'Mt-^tt 
(^^2-3 115 9 l-§-^$g) . i^y^yit^m 
{^WmW^mA, 9 5 0, 9 5 0-f-i5^$g) . i^yi-^y 
(!^ffl^6-4 90 7 9^^fg) . li-^xyr^y 

mmw mm^6 - 2 5 6 5 9^■^I^m) . y Yy 

Tfc=t<. t.fz. 'i:^t;jiBtT2fflJJjLh*M-^tTMv^ 40 
[ 0 0 6 2 ] ^iD, ilBc^Tb-^irWht, iEfLff}i*M3 

(Appl. Phys. Lett. . 5 9^. 2760 

H, 1 9 9 1¥) . y ^X7r-tr> (#IB^5 -3 

1 0949^i;^f|i) , ;n°'Jr5H' (^tPH¥5-3 1 09 

A9^'mL) . 4^°yf::^/kbyyx-;pr5>' 

7-5 39 53-^^fg) , hUyx^/WTSyi-mSr* 

(mW4 - 1 3 3 0 6 5^^115) , b U y 

x-;i^r s ymfiSr^^^ya^t-ji^ l/c**^ ( s 50 
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ynthetic Metals, 55-57^, 41 
6 3K, 1 9 93^) , ^mmr ^y^^^^hif^') ^ 
yyyt-— b(J. Polym. Sci. , Poly 
m. Chem. Ed. , 21^, 9 6 9H, 1983 

[0063] mMiMiiS afi, ^ft^>OiE7LMaW^ 

[0064] m^Affy^hi. inimmMfAoy i axfi 

nuzmmhxm^mm^mmL. :iti^x\^y^~hm 

[006 5] -If. mifti^W 
S:ilS=Sr*S^>'y°-e- 1 0-4 p a.m&lztX'MmLfz 

^t^r^r&iiEB Lfzmm. 1 ±<^^ffi 2 ±izjEKmmm s a 

[0066] dcoidt: LTiETLiliSJi 3 a ^Jgfig-t^ 

m$^i^Rt/xxi±^mm imm^f-A - 320434 
fS) . ^yy'yj^yyimi^Ri/^yi-^yy'y^yym 

mW (#W^5-29 5 36 l^i^^fg) . yy-Uym 

(#W¥5-33 14 58^^^m) ^^1 0-3—1 OS 
m%(rim&T V-TLX. yU~^-rUTtLX cOiETL 

t^X'^ h o 

[0067] iETLiif)li)i3 acoMJJii. il^, 10-3 
OOnm. IffS t<«i3 0— 1 0 0 nm-C-$>-&,> dOi 

[0 0 68] tfz. iETLiiAfi>*^Jg^:t^iI±$^i-. 

*«;i^#:toi%ffi2^to#«^^ex»t-^swc\ 
m 3 t:^-r*D< , jEfLiftiiJi 3abmm2b corat^m 

?iAJi3 c ^m-r-^^t i>fft)^iTV^S. iE?L?±AJi 
3 ctcMV^^^x^^R-^i: LXi±. ^ ^ty^t^'^ryiy-Yil 

tm<. mmmm<. mzmm2±x-mm^z^m^xm 
m^mm vn^mtrnt t < , y^u i^r-y\^-mi 
"^Tt^jvy ^ V y^t^m immss 5 7 - 5 1 7 8 1 

#l3BH6 3-2 9 5 69 5^^fg) ^^ffll^^^^xS, 
■loX 0 ^^mUixm 3 c t X\ 

TLaA® 3 c i> , miftiSJl 3 a i: IliatC LXT9 



(9) 

1 5 

[0069] inim^m 3 c commit, mm. 2—10 

Onm. W-±L<\±5"-3 0umX'h^. ^tOio^JK 

[0070] mftMBB acr)±izjfm^itim^mM 

^Sft^J: < AEimmm 3 ac;)^ri4iji:|ftii-ri. i t 

[007 1] m^lftjliM3 b tCfflV'i/i.ixl.m^llijltt'fl: 

v±A§n^m^^so*J; < mm-h ^ i: ^^-r^ hit 

[0072] ^£7)J;d -^^^W^mfz-tMrnh LTii. x 
h ^ X ~;l'7'"^ i>'x t'o^Wft^iT*! ( #IHBg 5 
7-5 1 78 . 8-t Kn^i^^yjyOT 20 

71- S -^J>.mm: ^-cO^Mig* ( 5 9-1 943 

2 8 9 6 7 S^^fg) , '^'J y yfj|3»^* (#ra¥2 - 2 

8 9 6 7 6-f-i.^fg) . 5)-d5^-^vTV-;HS»#: imm^ 
2-216791 -f-iSjfg) . b'J^^J^^^U/V'^.i^-lf yf^S 
W (#iB¥l-24 5 087-^i;^fg, [112-22248 

4^i;^fB) , ^yp»:#c (#pg¥2 - 1 s 9 s 9 o 

T2-19 1694-^<^¥B. 131 3 - 7 9 2 -^^^rfg ) . ^ 

±mmw imm^ 1-2565 QA^-^m) . 'jxi-v 30 

/l-t^i^Vl^S* (ft^W2 - 2 5 2 7 9 3-^^^fg) . 
p-yj^-uyit-^m (#^W3-3 3 183^^ 
m) . f-ri-'TV'nt°Ui^>i3l¥#: («M¥3-3 7 2 

9 2-^d^fl!) . tonb-y (m¥3 - 3 7 

2 9 3^i^^$g) . ■?-:7^y >-'>'i^^#: mm^3 20 

3 9 8 2-^^#) ^ri::«»sp{f 

[0073] ^tL^><7)^[:^^fflV^3t«^$ftiiJi3 b 

40 

[0074] lEMmm 3 a A^^ffig^^^^*!^ 
ii. «^lii3lil3 b{i:«^*Wjil-r^fS»ij3^i(t*m/::t- 

[0075] ^l^co^S**Srl^fI±§-^i•-l. i: i: i>^z^± 

fe^^i.^aWT'\ 8-t KndrS^=^y y 

-■ rfflM^*Sr ^■-r-rl> ^i: (J. Appl. Ph 
ys. , 6 5^, 36 1 OH, 1 9 8 9^) ^t^f 

^^^XhWPti: LT#«OM3tfe*^ 1 0-3-1 0^ 50 
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[00 76] «^mai«3bOMJ¥ii:. M^, 10-2 
OOnm, SfiL<{i3 0— 1 0 0 nm-Cibl.o 

[0077] m^MiHii tiE?L«jiiSfc mm<r>i3mxm 

[ 0 0 7 8 ] =5:*3. 0 1 t^^i o ^«tg^^SI^=ff ;b=3: 

\,^mmm(7)mmmtm3tLxii. ^izmim^u (p 

l^yb'^l^y) (Nature, 347^, 5 

3 9H, 1 9 9 O^ftiJ) . *ri; (2-;<h^>'-5- 
( 2-xf-;tx^Jf v-zt^j^df^-) -1, 4-:7x— ki^f 
^l^y] (Appl. Phys. Lett. , 5 8^, 
19 8 2M, 19 9 1 i^m) , rKU ( 3 -T;Pdf;pf-:t 
yx.y) (Jpn. J. Appl. Phys, 3 0^. 
L 1 9 3 8M, 1 9 9 l^fiH) '"KU 

f - -iY-fumco-m^izmMm t vf-^mn 
mi:iu.^i (jEmm. 6im, 104 4H:, 19 

9 2^) m:b^mfi:>ixi>. 

[0079] mm4i±. ^mm^m 3 izm^nrnx-th 
m\t:0i:ti't. mm4tLxm\'^^ti^Mfm. miei^ 

m2izmm^tLhmmim\'^^ ^ t:f)^^mxhht': . ^ 

[0080] m»mm±m-ht£h^k'm:fh s 

[0 08 1 ] ^rjS. II|l~3(i, ifmfiXWm^f\-hm 

T-^^<^—mk^-th<nx^-ox. m^<r)%> 
<r>m\\iZ^ \:Xf\,zi^-ti.ot£wmmm^-:i^mzmm- 

h^ti:fiX%h. 

[0082] mk/^^m^/nFm&m/^mm/ 
'^m/^^mmm/nFmmM/^(mFfmmm/m 

Ft®. 

llffi//iEfLaAil/iEfL»jslS/«^«5i*JI/fl!l«0«^ 
T6-2 6 7 6 5 8-^i^#g) . U Ky-fL-^!^ (# 



1 7 

ifW6-3 3oo3i-f-i.^fg) . -ry^^ymmi^ in 
mm^6 - 3 2 5 8 7 1 . -^mu yit-^'m 

(^M¥6-3 2 5S7 2-f-^fB) . n-yx.—}Vij)V 
ys;V-;W'S'1§^^-r-&^b^ (!^ffiT6 - 1 9 9 5 6 2 
^) . N-b'^;k7;7;l^yN'V'-;l'fi-^#: (#IIT6-2 0 

0 9 4 2-f-) m-z-m^^titMm'^'z-^ h . ^mmc^) 

mmi±. 2 — l OOnm, ifaL<{±5 — 3 On 

[0083]^/::. ffiO«i^«5M«tt. 

(Appl. Phys. Lett. , 5 5^, 14 89 

(PMMA) ^OffiJiit^^tiLfcm (App 1 . Phy 
s. Lett. , 61^, 2793K, 1992:^), 

Vx.-f-yhxj[)yimi^ (#IIBT5-3 3 i 4 5 9-^i> 

Wp\ nm-tu y^mM^mt>mf ^fi^ . zcomcomrf 
mmmtnmmxt. mm. 5~2oonm. t<{ii 

0—10 0 nm-Xrh^. 

[0084] ^wm^mm^^^m^ii. #-^0* 

[0085] 

K> . aT(^mmm<^$mizm&^tih t orti^v ^ . 
[0086] mmm i 

Ul->'9 9fiMSP. ^y:^:r.UXU h—fV^h^^:^ 

( /3 - n t^^^- h ) 1 fiMgp, ytm-^rMmt 

LT2, 4, 6-bU><^;K>'VM;i^i^'7x-;i^*x 

7>f ^^r^fS^b- ( BASFttK r/l'^'Ui^TPOj ) 
0. 0 SfiMgP. ^>'y:7xy>'0. 02fi4gPSri^— 

[0087] -:f]. mm^mm-t^fzibff^mb lx . m 

mmm^tifz)^'^ :^M&u'x^-^-t ltj¥s i mm 

^(^m^mm^^'y^i^Miz^mL. ^■9xHj;DSgit4 

0 c m<?)±Tfi:atc:S).& 8 O W/c mcO;^ ;S?;WN7 

mmmmmm l . 1 2 o ^c-t- 1 mmmm Lxm^imtrm 
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fz. ZCOm^mi^^y^ ]^:^'y:^'-\K (2 5X7 5mm) 

[0 088] ( 1 ) i'f-ffi: S^itCiDfWiftJto 
( 2 ) ibfi : ffiaz/*$:g-5 c m. 1 mm<7)|«»>t 

coa»SV#:ffi*aiMt-|. C h t J; D ffPfif L>^c » 
( 3 ) ^ERW^^^ : tI&i/";R^#5 cm, § 1 mm 

^Mim-t;. 1 6gc7)M«^il^^$-ti:-&ii:t:J;0 

10 wM^imm'hw&.<m^xmm\^fz. 

( 4 ) ft(f 5"ftt^ : tl 1 c m, 1 mmtfOKlCOV^T 
^"irrBlffiSi 3 c mt^T ^- h ^y trfflV 2 5 'Cf fP 

( 5 ) HHffiS R z : MI+5^IIBffl$f1- ( y y^f-y 

~^-y'vy%m9 yxx-yT : m\<^%mwM . 2 

X 0 . 2 xt m:ft ) ^ffll/^+^cS^i^ffiS ( J I S B 0 6 0 

1 ) TiFttL/^o 

( 6 ) aw* : r-y'^JSiiftf- (r^d-if^) ^m^x2 
20 ( 7 ) itJSJjf : mmmm&^m. k^-^^m ^m\-^x 

2 S^CT-fPfllLTt,, 

( 8 ) ffS** : 6 O^CT^cft^ 1 ilP^aat5tl^i7)l&Sl 

( 9 ) iyy^M^im, : /PS 1 mmSOgt.^n-tOV^T 5 

0 gc7)JpfiT'-TMA ^rfflV^TiWaSL 

[0089] i%\,Z^ ^tOSMAJitC-^ yi^'^A ■ 
^t!^ (I TO ) Wmmm: 1 2 0 nmJt« (Mft** 
ass : ffiffi^S-yN-^y : hSfiL2 0 Q ) I 

30 TOm^P'^h.\^fz^ 

[00 90] <I<7) I TO^i^A^fflV^-r . H3t;5K-rS 

ITOa=KA±tcitW§ix;tITOS0g#«gi^ 

[009 1 ] j-i^-ym^LfziTomm^. r-^hy 

izXh mWMm,if . mA(.i,z i l> 7Kac , y T cr bvt^r /i^ 
j; §0#igi5t?f oniTmmi. asro-rig 

m\HizmmLtz. msc^MMm^m^m^yyizx ^jn 

-oTtfi, ^g|^tO^Sjg?!)i2 X 1 O-STo r r (Itl2 . 
7 X 1 0-* P a ) 4T1«#:a* b y T^fl 

[0092] ±ie^ai^tiBastL7^c^ y yxv^- b 

tcA:fLfcmTt*-r«S|7^ni^T-y (HI) (m^BB 

1 X 1 0-s t o r r (*«Jl . 5X 1 0-*Pa) , ^*Bt 
rai^i-C^TV^ mm2 0 nmCOlEimXMS c SrffML 

50 fz. 
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2 0 



[0 0 9 3] 




[ 0 0 9 4 ] ±i^m.mzmm^tLfz-^^ s -y 
sotartcAix^. mriz^'t4, 4' -f^;. en- (i 
— :^:7^;^-) -N-y x.—)PT$.y] fx:7xy-;p 
(H2) ^'S.^{J'OJllllc7)^>'^;P^h-^-THPiKit 

. 2 3 0 — 240 "CcOieHTf ijffll L fz <, ^»B#<?Ott 
SJK8X 1 0-''To r r . iXlO^Pa),^ 

mmrS 1 3> 5 O 6 O n mOIE?LMi3MM 3a.^m 

[0 0 9 5] 
[^tl 1] 




(H 2) 



[ 0 0 9 6 ] . %3t«tg*Wt-.S.«^fl3*M3 

=^i^=^yUyig#; : A 1 (Cg He NO) 3 (El)£ 
±iBiE?LlftilJl3 a<7)±t|lI«tLT«*L/i. iOB# 
o^-otj'cofi^ii 3 10—3 2 0°C<7)4g|llTMffliL/::o 
^»B#c7)W^jK{J9X 1 0-7To r r (mi. 2X10 
-* P a ) . ^«I^Pa{i2^4 0&^T\ mmi 5 nmCOM 

[0097] 

[<l:i 2] 




(E 1 ) 



(H 1 ) 



10 



20 



30 



40 



[0 0 98] iE?L?±A«3c. iE?Lfilii)i3 a& 

untfz. 

[0099] lEHi^xms c , lETimmms aRi/mf-^ 



50 



B|^(?)a^S7t)i-2 X 1 0-STo r r (|^J2 . 7X10"* 

-yXmMlOOnmb^XhXdizmmLfz. WM^t=^') 
yr>;Ji'— bSrfflV^T. *S)S1 X 1 O-^To r r (S<J 
1 . 3 X 1 0-3 P a ) , MMf^mS-^l 0#T-1t'5?"Co 
S^c. v^'-^^>"!?A^:igOM-?Jt«i:l O : 1 . 2tL 

fz, ^t^izm^^x. mmcr>M^im^^j:^^x\ r/t-s- 
^ y yxV'-j^'- b ^fflv^T 1 0 0 n miomm-x-? 

fz. TJv$.—'^j^mMncr>m^m±2. 3x10-5x0 

r r (*«73 . 1 X 1 Q-s P a ) , ^*B#P^{i 1^4 0#^ 

X-f^'yfz. IJl±iOV^"^^>"^A ■ ig-^^hT;P5-'>A 

[ 0 1 0 0 ] Jil±Oj; dtCtT. 2mmX2inmc7)tf^ 

/&^^>ix'9ajt7t:f*. mm2izTyx^ mm4t:Z'?^-j~x 
(7)m.mmK^m\iLxmt^^. ^m^^mi^Lfz . 

[0101] EpjnmjESr 1 — 15 VcomMX 1 VXt" "/ 

TX'^it^ 'tfzmco^ymmcomitim4 iz^ tfz , t 
fz. 1 5v^mi^i,zm\iLfzmcD^m&. isvxco 
^^m. mf. L/j mm.-wm^&m^^mm.x- 
mxhfzii%cr>m^x^. »^*tc*fj£L3ta:) *^2 

iZyyihfz, 

[0 102] mmm2 

[5. 2. 1. 02-6 ] -f;;;?>'=v^:^?^y l^— b9 6 

Tc? t°^^^- b ) 4 mm.m^mv^tz z. t mmmmm i 
tmmi>zLxmm'm^mz. z<om^m^xy^ 

:^mz:f;^yhLxmm.BtLfz, ^oS^Bco^^fi 

^1 t^-TjlDT^oJt, 

[ 0 1 0 3 ] s^B±tc I TOiiBfl^TO&IIJfi 
M 1 1 Na^Diaax^ ^° -/ ^mxnm it omuB t 

Lfz, .r<OITOa«B(50i^-hS*n:ffi{i:2 0QT'S)0 

fz. 

[oio4]Mtc. ■KDiTomm.Bim^^xmmmi 



2 1 



[0105] ^mm 1 

[0106] mz^ iOS^C_ht I TO^ajwmJK^ 

mmm 1 i: ipi«offi?sx^ ^° -y ^3£-cmw t . i t oa^ 

[0 10 7]M(;. .roiTO^C^ffll^^-CIIM^Jl 

L . nmizwmmim^ Lxm^^mA m/m 2 
[0 108] imm2 
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*^LT. 2 6- = 3 0. 6MtjfifOIn2 O3 feH^H^OHIJ/f 
[0109] ^<7) I TOaiKD*rfBv^TSIjfiMl bUW. 

\.zLxm3\,zmM^<7^^mm^mm^^fmL. n 
mi.zmmm:m'&Lxm^^mAmfm2 {z^ltz. 

[0110] Jrbi^^JB 

[0111] ^c?)»KE±t: i Toa0f§*«M& 
HJSM 1 h nm.<r>^n7.}^ >y ^STitW L . I T oa« 

[0112] ic7)I TOSKE^fflV^T^ffiMl 
LT HI 3 L , |5l 

20 [0113] 
[^1] 







(g/cm3) 


(cm) 


mi 

(kg/min^} 


R z 
(nm) 




(nm) 


m 




nm\ 1 




1,25 


40 


260 


12.4 


1.60 


<10 


0.2 


150 


(S^B) 




1.20 


60 


350 


12.8 


1.53 


<10 


0.2 


200 


(S«kC) 




2.76 


20 


7000 


3.7 


1.53 


<1 


<0.01 


>400 


(fi4EE) 




1.25 


40 


260 


98.2 


1.60 


<10 


0.2 


150 



[0 1 14] 



^ ^ [^2] 
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1 r 1 ^ 


(Im/W ) 


L/J 
(cd/A) 




18320 


3.72 


8.18 




10910 


4.39 


9.75 


tmm 1 


2047 


3.10 


7.88 


itiS^iJ 2 


11770 


2.59 


5.74 


ttmm 3 









[0 115] 

[0 1 1 6] f^-^T. ^mmzx^^mm^^i' 
[HI ] ^^mMiowm^^^mi'cTy-mmmi^^m 
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m^ffjmmmxh^. 

[04] SIM^iJl , 2at/JtigMl, 2l:tifti.#«m 

1 

2 Hffi 

3 W«^3t)l 

4 mm 

3 a mitj^ii 

3 b m^iftiiig 

3 c iEf L?±Aii 

10. lOA, lOB ^mm^mtm^ 



[01] 



[02] 



(14) 
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